INTRODUCTION
In the course of studies made by the U. S. Geological Survey on the transport of radon by natural gas through a reservoir to a gas well, it became necessary to re-examine the transient behavior of gas flow after the opening of a closed-down well. This problem was treated approximately by Muskat (1937) , but our interests require more detailed knowledge of the periods less than an hour after opening.
CALCULATIONS
The phenomenological theory of gas flow through a porous medium was developed by Muskat (1937) , and, in the case of isothermal flow of gas, the only effect of nonlinearity will be a change in the "diffusivity". By utilizing the two extreme values of "diffusivity" the bounds of the actual solution can be found.
The linear problem (with the radical equal to 1) was solved by means of Laplace Transforms (Carslaw and Jaeger, 1950, p. 280) and by the use of Fourier-Bessel Series (Muskat. 1937, p. 632) The above solution is useless for our purpose, as too many terms must be retained for small values of time when typical values of b * 500 feet and a = 1/4 foot are used. We therefore consider a problem more suitable for our purpose. All physical disturbances are propagated at a finite velocity, so that the external boundary of the reservoir has no effect on the solution until the disturbance arrives there. Thus we may consider the problem of the infinite reservoir up to the time when the disturbance reached the boundary.
The analogous heat conduction problem was treated thoroughly by Ritchie (1949) who modified Carslaw and Jaeger's general method of solution.
We shall only briefly indicate this method. Taking Similarly, the other functions may be represented as:
Ht
he volume production rate (per unit thickness) is: These results are the same as those obtained by Ritchie (1949) , except that he has neglected terms with k> I . These Laplace inversion integrals were obtained rather ingeniously by him for specific values of k and "Z. . The present author has derived the general formula for these integrals:
where the limit (s-l)/2 is to be used when s is odd, and (s-2)/2 when s is even.
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The numerical coefficients of these series, for a few values of K and V are given by Ritchip (1 Q 4P). It should be noted that these series are asymptotic, and as such, the error cannot be made as small as one likes by taking N very large but N must be so chosen that the error becomes minimum for a given value of £ * At this point we shall discuss the concept of "radius of drainage" (Muskat, 1937, p. 708) . For large values of t? from equations (11) and (14) (15)
which approximates the steady state form except that the radius of the reservoir changes with time. The steady state value isThus, we see that the pressure distribution approximates a steady state distribution whenwhich agrees with Muskat 's value numerically. However, the concept of "radius of drainage" is misleading, for the general behavior of the pressure distribution is given by equation (11). It should be noted that the velocity also becomes approximately the steady state velocity at the same value of ^f as when the pressure reaches a steady state value, so that we can have a smooth joining of the solutions for the infinite and the finite reservoir problems.
We now consider the cumulative volume production per unit thickness, and find from equation (10) It may be assumed that any contribution fromf-^. IOO may be ignored with the possible exception of ^s O where a step function discontinuity in the initial condition will introduce a singularity in the velocity and consequently the flux.
However, the production is shown to be finite at £"=O by evaluating equation (10) 
